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(54) CARDAN JOINT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Cardan joint, 
which stably prevents secondary couple at a time of 
torque load without being influenced by rotational speed 
changes while preventing occurrence of additional 
vibrations at a time of high speed rotation where load 
torque is small and little secondary couple to occurs, by 
generating offset force only at the time of torque load, 
and which stably prevents the secondary couple, by 
generating the offset force at a time of acceleration and 
at a time of deceleration. 

SOLUTION: Bending friction is generated, when the load 
torque acts and cup bearings 32, 42 are tilted in a 
circumferential direction of the joint. Two- directional 
shaft portions 51, 52 constitute a joint cross 5. By 
projecting portions 6, the bending friction generated 
between inner faces of bottom portions 32a of the cup 
bearings 32 and both faces of tips of the shaft portion 

51 that is an input side of driving force is made to be 
larger than the bending friction generated between inner 
faces of bottom portions 42a of the cup bearings 42 and both faces of tips of the shaft portion 

52 that is an output side of the driving force. 
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[M] h^*JH»B»a>W=««*t*±*ia:rJWSh 
;u*j&</hS < 2*«*a>«*36<*fti^KailllE»fwj3it 
«Kfc«E«na>*±£|»jl:Loo|n]|EaaK1bicK*d 

WMU fro. ^^lilK*5«fctfaiSfta)L^■^•tlfcfcl^■ct, 

(DRHSfllCfll (CtlCj:^ 5 £ 2 

|6l<0(MG5 1, 5 2<B3t>BiJ)A* < AA*ft5(H(0*Mli 
5 1 M«It*7^7U ><7*3 2<DJggf53 2 a 

4 2cDjt$P4 2 awstorar-^^-r^JStt^ 1 ;^ va 
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4xE***i-»<b»A7— A£«*fc3— tt*3 

■J ><?*><v a Y > h<DRJ^fiKfE< d £ (Zcfc y 

^«K7U >y*^Lre»*3b<A***t*flya)iiii»a) 

ffi&aits® ii'h v zf^7 U >y(DrtJSffi t ©IMlrJB*-*" 

* is ft ? ' j * v a > «fc y km * di * * tt * fly o>mn<o 
l)Sffl7'j^v3 ft4<fc 3 K«fifc*ftTi>4 

2 ] «jEiffift*iiffl0>*ft«ffi t t 

fti^i:v3>f> ha)EHE;fi6HM<fc y l*EHE*lftfc 

* A < ft * rb *k it * c * ic * y , ft h 
;u^*<ftffl-r4«iBi-fc^*ci±«rE* v^tu >y 

*<v 3 -f > hO>R«35fi»=«< - T?1BE+*tt»*l» 
J**" 4 2^[6|(D*ll»(D 5 *> 3 — * <£tf:fr 'V ^tfc^T U 
>yft^Lrtt»**<A***i4ffl<D»fflO)iW*Mlffii: 

>? > a > y is n * a < as * * ft 4 fl'j cd ifi as <d ^ ft 3«5 b <t 
*-;^7U >ya>i*jsffii:a>ffl 4 Btt^y 

* > 3 ft 4 £ 5 lc«m*tLT 1*4 c t ft«« 

rt*#tri^4ci:tl*«fr*lll3Rfll2E«a)*;uy> 

V3^>ho 

*t®-T4£-* y^ru r/y<Di*BBa>d>ft< t ti> 

-r*L^-*lc5«t L < l*Efl«6»l*Lt5 3 -f > 

ic^A^jcfc y tisiiE*A«ii:i*as*i»iffiia)ffi«^i£< ft 

4 £ 3 icjfcfS-r 4Cfclz*y, fifihj^^fflt*tt 
fBdfcl^TtetirE* ^ Zfft^T y XftfV 3 -f > h(DR 

SflCD 9 *> 3-<7 fc<£tf* ? ^tfe^T y >^£^ LTBS) 

* **t4«fl)»li»<Z)^*«lffi £ a * ^tfc^r u > 

* A<ffl * **i4fflO)«»<DS5*fl«ffi <fc * v zrw<7 y > 
^0)rtJSffii:a)M-e*±-r4Bft7 U^v3>^§< 
ft 4 £ 5 l=****tTL^*C £ 4W#J« 1 E 

a-f > ho 

[M3&JS5] SlE3t3b<v3 -f > h(Dli^ffi](z^^^ti 
Tl^4Ci:S»«fr4»**4EK(D*;uy>ya-f 

>ho 

[IS#H 6 ] »BS*# +*tt»©»»*BB«l::»* 



[BBrciMBftttB] 

[000 1] 

[*woit«>tt«^»] *»B(*. iKSt&maW) 

*ea3Rlztel^TfflL^*t4*JU^>i>a-r > hiclH 
U We. 2H)btft«<l*tofcBHcB*-r*2*«* 
(iB«*) I^fl^t^o 

[0 0 0 2] 

[&3fc<D&ffi] ffi*0CO)ia)*^>va^> hie 
fcit42^«* (SUA) (SaaWirLTIi. 

0-29 28 2 4^-^fglcEm^ttfc*;U^> 
va^>ha<Pw1^£HTl>4 0 Ell*). Z0)&3fe0i|a>*UU 
$r>va>f>H±. «^ffi£ft*--»<0 3-*ic**t-e 
n*ft^*nfc2*|pJ<D«»lCcfcy^Sc**L4+*»a>. 
-^(7)l6fP^f&^(D|6^<!=a)MMftmft^-ar4 MM*. 
U 1 4IZ3F"*-* 5I-#WW<Z>W»S51MCJ6^.4C 

|- n +^|6(D2^ffi]<D|6gP(7)|fitlft^^4) -<tK<£ 
y. ©$E$6(D 1 0lElC2®<Dfijy vr^^Afc^t/ 

(2*«*) *fr* > «-r«fe3icLfc*a)^*o 

[0 0 0 3] 

[*W3!i«»L*3i:t5BM] L*>L ft «£* 

footed iaTi^^<4cfc5ftPpiffl*A<fcofco gn*>. 

}W1ML<*:9i:-r4 2 2fe«*li, EHK5*JSlcH«ft < . ft 
ffihfl^fc^a-Oh* l^it«LT«±-r4 

a>ic»L. a*«!iTf2*«*icnwi¥ai:Lrfijffl**i4 

|5||KilJt(D-*l^hb«(Lfc***tft4fci6. EHk 
BBEKftl^* y A# < ttt*«tt*i:*ot 2;^ffl* 
t«**l*4»»*lt»***c:tl*Bll-Cft«l*A^y 
r*ft<. ft«f hiu^A</h^< 2*«*a>*±^*fti^S 
aUKiWFl^fcl^ri*. C(DHH^iA<«rf-ft^i!)^±^S 
<hft4o »D^B#i:M^B# (x>v>^U-^->^ 

B#) <hT*(ift^ h;u^<7)»* (2 A<AtL 
g^)40I^^L. «tt*li^SETffc4fcA. APilB#l::t§ 
«J»IR*l#fc'd:4<l:5lcK^Lfc»^^te^TI*, Mi^ 
«(=l*S*»ftB«fcfty, A^o-C«»=F***R* 
^it4^^<hft4o 

[0 0 0 4] *^B^|* S ±aa)«t*a)PDi«jSic»aLT 
ft*tLfctO)-C. h/U^ft^B#(Z>*|cffi»a£&££-t* 

xft^ h;u^*</j>$ < 2^<s*(os6^'>fti>aaisie 

ftlcj3lt4«rfcftfi»<0*^ftl»itLoo|5|eiSJSS6^ 
lc^g^H4c^ft< hib^fl««ictelt*23fe«*i 

feL^Tt«»*ftB**i*--C2*«*i*SSWlc|qi«-r 
4ct*<-C#4*^y>^a-f > h*tBflfr4ct*S 
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[0 0 0 5] 

/--able. *ftfflH*« 1 El©* J^>va -< > Hi, 
It h> tbfc £ 2 ^ ffi] (Dfigfl $ fi^ 

* y «raB+*««i*«*-r £ 2 *isi<z>«i»a> 3 *» 3 

HT?**-rSBft^y $ va &&cfc5l::ffif& 
[0006] «#*2K«(oa;uy>^a*>H±. IS 

- «t y . us hn>* a<ttffl-r sttffiKfci* 

r liffiE* ^ ^«^<T y v a ^ > hcDRI^^rrS]!^ 
f£ < z t T?MB+ I * l tta * 2 £ffla>1Mlsa> d % 
a-z <fct/a ^ ^tt^r y >^s*Lte»*A<A* 
^tt^mjcofA^cor^^feiS® t * ^ ^tt^7 'J >y<7)i^JS 

mt<Dmr*§£±-r&m&y y * •> 3 y K»*A<as* 

ffit<Dn\T*%£.?&®&7 x )0 va ft3£ 5 

[0007] !f#3g3!fi®c0rt;u#>va-f > Mi> IS 

[0008] »3R*4E*a)*;uy>va-f > HI*. IS 

#JliEi!tCDrt;u#>v3<>M::fc^T. tfjEffi#» 
ajoft^ffitRftftMffit^ffi-rs^^^^tt^Ty 

>^<DI^JtECD'>fc: < <!: t l^*i^-*lcait L < liM 
«SJ^ScLT v a -f > KDSic^fiilJ^ y t@lE*lfiHM 
t l*jfi*|pl«]a)ffi«jb<j£ < ft 4 cfe 5 I^J$f * - <h dcfc 

y . ms h;u^ *<<*ffl-r *ttffi(-fe^r liwiE* * ^« 

/<7 y v 3 f > hCDRi^^ffill^i^ < C £ T?WIE+ 

6 2^fS](7)|6$i5(D 5 *> 3-^7 fc£tf*> 'V 

£jg&:7 y ^ v a ><t y e«i**<tts*i **tsffl<z>tt»a> 

SSi7'J^ va>W§< ft^cfc5lC*fi£$tLTl^ 
[0009] »**5EISa)*^y>^3^> H** W 



[0 0 10] gB#*6E«0)*^>^3-r>hl*. IS 
3fcJS4£fcli5(BE®<7>*^>V3 << > hcjsi^t. 

t Lt- 0 
[0 0 1 1 ] 

<Dl5l(E»niSB»lc fcixxi*. * -J ^tfe^T y >^A< v a -f 
> h<DRH*fSll-«< c<t^+ : ? : ^l6^«^-r^2^fS] 
(DttWcD^^a-^te^tf^^^tt^^y 

y >^(DrtJSSi:a)iB-e»±-r6iBtt7y ^*>a y 

y >ya>rtiSffii:a)iBT?*^-r*)Btt7y ^i/a 
^<ssci:^b, +*«****-r4 2i*a)iHtt7y 

^7 v3 >^|c^@LTIh1Ie2^ ;: E-> > hS^fiK^ir-r 

[0012] ^fc. igifti6<7)iHi$EMiiB#icfc^rii. m 

i^is® <t a>FB-e«^-r *Btt 7 y ^ *> 3 >ck y 

*> ^ ^tt^r y >^<7>rtJSffita>i«-c*^"rsBtt^ y 

$6coBffl^U ^ va >M«^^SLTIh]Ie2;^^e— y > h 
*3iJ*#t^4lHlK»iittt(iiS»*©ie«**<*± 
L, Z0)^fi^I^|gi*l6(DlH]$EMiiB#T* h;U^ft^B#lC 

j3it*2*«**««-r**ipii-fiFffl-r*o 

[0013] -t^Bffl^y ^ va>iiftSh;u 
1 tfftm-* sttffii^fc^x* ^ y >^a<v a >< 
> ho>RH*ipjic«< c^iw^y^-r^cfc^i^^^ 

±^>fti^wa*ff w*i=fct^Tii. * ^ y > 
^o>M«36<ft < r^#ft^ y <7 v 3 is&m±£-ez> c t 
A<ft<. ctnuy, *&Kftsa*Kcfc*«fcft«» 

ni4^i$^jffl"r^) : t^>"^'ift^ N ^^ > ^ 2^^^j$-^e^-r 

Sjg«*3&<Eieia«*^»»**t«c:tiift<. h;u 

^ft«ftic*3its2*«*ssswi^w*J-r*ctA<T? 

[0014] IS*]S2EKO^;uy>v3-r > hTli> 
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y>va>T>hT?l*. rE&$6^(D&$fc^®£l£&fcaS® 

L^tt^-^ric^aFtifcai*! L < liDflfflT? v a ^ > h 
(DEHe^IpMH cfe y tllH6*fiHlli:l*3fi*fil«a)iB8IA<l£ 

-f&VtBlztel^Tltii v yVt^T 'J ><ftfi> a > h<£> 

(D d % 3— & J3«fetf * ^ ^tt^T 'J LTiMftJl 
A*A*J £ft£<|iJ(7>f!&SfJ<Dr^$fc^® ^ * ^ ^tt^T U 

<Dtom&t<Dmvm$.?&m&7 u * > a y 

**i-6«(Di*«a)ia5ft«iiffii: * ^tt^r u >^ 

[0 0 15] »3R*3E«<D*^>^3'f > M*. If 

^ry >ya)jsa«m-^j«**t*»oi^a:^. f^mom 

[0 0 16] »#«5El(D*;i/y>^3^> htt. It 

a-r vhcDtt^iSKc^^^i^c^r*. zmnomeby 

[0017] is^^eieiKo^yu^v^a-f > hi*. IS 
# * 4 * I* 5 f cIEIScd * > v a -f > Mc i^T . 

[0 0 18] 

mm^&-5i^xmw?&<, 

[0019101 it. SBW<Dj8D6<Draffi 1 (D*;U^>v 
a-<> h^^-T^ifift 0° #B(D¥Bft@HL IH2I*-H? 

g]3l£g]2<DA£*i[IL S4l*^l3(DB^Ii^ffi3<D^Sn 

J60)^»ia>*;uy>va-f >H±. £«SBW) 

3 1, 3 1. 4 1, 4 1 £ffi^tza — <? 3. 4 
3 — ^3. 4<Dj^7 7 — A3 1. 3 1. 4 1, 4 1l:^L 
filftlil^tt^TU >^3 2. 4 2^^LTlHlifig 
^lCJSfi^ttt>H/cit^f ^)2^fS]CDl6g|5 5 1 . 5 2$- 

«t x. 5 1 xmm £ tlX h o 



[0020] U2-4lZ^-Tcfcai^. WJE+^tttt 5 IC 

*>it6i^!fi$|S5 1 . 5 2<Dl4'i>icii^^^^^r y > 

^3 2, 4 2lZ«|»»S«|&-r*tt'D?L5 1 a. 52a 

;b<ff2fi££*i-ti^T. ftittsu 5 2a>a«s«iiBi: 
A<^fi£^^^c<ticct y. va-<> ha)iHie*i?j««fcy 

[002 1] fiftE* V -JVt^T 'J>^32, 4 2 it. H 

2ic^-r^^ic. «TEH-**»5(zteits]aMftffl5 1 . 
5 2<Dmmftmmt*ti j etittmTtz>m®>3 2 a. 42 

a*«>L/=*^^«lC^fiK**L. Wtt»3 2b. 42b 
K;U3 2c. 4 2 c AMii^^tlTl^o ^-LT. CCD* 

7^7'j>^3 2, 4 2(*. hi ic^-r^ai^ £ 

3-^3, 4C0l^r— A31, 3 1. 4 1, 4 10)^ 
lZ^Ji6$*ltc»»?t3 1 a. 4 1 alC**Ll*fl«fr£»* 

lc y >^7 Ucfc y tt«*to**tfctt»-e8»aFttT 1* 

[0 0 2 2] Cia>*IBa)SMSa>fl&tt1 CDfEffl • ft 

(-f) »PilB# 

Blh«l 1 M(DB — <7 3(DmT~ A3 1,31 1^^^ 

(H»^*r/nah;u^A*ifliJ) <D*^^tt^< 

7'J>^3 2, 3 2*><v>3 > h(D[Hl$E^rS](C>L^L> 
ra§P6^^ >^3 2. 3 2(7)/S$|5 3 2 a 

40)1^7-^4 1, 4 1 {Zt&mZtltzJjOJlvytfL^T 
«J>^4 2, 4 2A<va-<> h<D@e;£lpJ£li£*t*|Sl 
(C^Lffi^ragi5 6A^^^^7 'J >^4 2, 4 2 CD 
J6»4 2 art®l^ffi»**tfctt«i:ft*fcto. IBS)*^ 

A^^tL-5iiijcDi6aJ5 1 (Dmfrsmtiivzt^T*)^ 

73 2, 3 2CDm$l3 2 aftMt<DmX%£.Tf&m&7 
y?v3> (va^f> hO)»^|SlffiS!l^y ^ va » cfc 
y A<di * ^ ti&m<DWft 5 2 (D r^$fe3S® <t -h v -j 

^7'J>v"4 2, 4 2<DJggfl4 2 a ^ (DFalT*^^ 
-r^J3ffi^y<7v/a>7b<^:^<ft^c<t^^. 
5$ffi/dcf ^I6$li5 1 . 5 2(DSft^ y ^ va >Mlc^ 
HLTIsl(E2*qE— > > hM^^^ct-r^^ii^^ 
^L. C(Dje«*A<ffi»l B 1(DlHl»E»a^fcMt*2^ 

2&mtlC= (1/2) - T'sinS 
0^2;^^— > > hM= (8/13^) (f1 -f2) 

c:t, Tlim^K;u^. s i n Gliva > hft. f 
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[0 O 2 3] tLT, ffiT8BffiNl8B5 1 . 5 2(DJS^^»J 

^nmci^-f £ die ft^ h;u^izt£0i|L Titans &<> 
-t(DlS*. Q 7 (DSS h - jEI*»tt0i:*t «fe 5 

[0024] (P) ffi&tif 

«) icjfcl^Tf*. &±0H6toim£l*ftffi MU*<D» 
^ <2 3fc«±KD»-^) fri£$cf &fr. 0 5<D,£ff (MS 

1 i:1tBii2A<aeL/=ttBi:ft4fc«>, EUcliDiSB* 
< tli^lZ+^^|i5^tSlijct-^2^fai<D|ig!J5 1 . 5 2 

1 (7)^ffe4S®t*^^tt^T 'J >?3 2, 3 2(7)Ig£{5 3 

2 a t (DIWCf6±-r SJBft "7 U * v a y iEDb* 
frA*i (tiumtirlzltftti) a?tL*«J(D»li«5 2a)SS5fe«8 
I^i37^7'J>^4 2, 4 2(Dj££fi4 2 a[*®£ 

t, +*tt»5**J«-r5 2»ffl5 1 , 5 2«7'J 

<7 va ^SlzjfiH LTIhHk2*^— > > h^^^<t"r 

*<e»«i(DiHi<E*aft-e h;i/^ft«B#fzfcit*2*«* 

^0L^-r*LlCte^Tti*iSft*S*±S-frT2*«*$* 

[0025] ±j&<Dm&7 l )V va >l*M£r 

^*<f*ffl-r*ttffifcte^T*^^«^7U>^3 2. 3 
2. 4 2, 4 2^va-f V hCDR^^I^llCiK ChlC^ 

^fr'b£ < 2*«*<D**A<'>*L^»iSjfetTft*l-*5l^ 
Tl*. rt^tt^TU >^3 2, 3 2. 4 2, 4 2 3b<« 

< z<hfrftl^T% «0)OIK3ea)'h$«:Btt7U ? va > 

©-etttti^fcA, 2*«*s*a«-r*iB«**<isHEa« 

wwr %> c £ frt*£ 6 & o \ztez> 0 
[0026] mB»*£««-r*ia»6A<+*tt 

M 5 Clfclt* I^I6$|55 1 . 5 2<D9t$m&mizr*f&t!tlZ> 
^tX. *^^7'J>^3 2, 3 2. 4 2. 4 2(7) 
Jgg{J32a. 4 2 aM®ffl>JIC^fig$tl^«^ICJt-<. Sft 
S<0^J*talfrSS-efc4£#(::* Hti1±A<«*:<«f6. 

[0027] ;*(::. *;uy>va-r>hO)ffta)*K(Dlt 



[0028] (^^CDSUfiO)^® 2 ) iB^^Hi 

co^ai2a>*fiKS0 8. 9iz^'r5i^xmmt^>o m8\* 
%*m <Dmm<r> mm 2 <r> * ;u ^ > v a -< > h \z as it * +3= 
tt*&5 $7F-r¥®m. 09i*08<Dc^0T*fcy . ias 
glfZTF-r^dl^. c<D3PJl(7)3lfifc0)ff^2T*l*. ffifiSB 

5 1. 5 2\Zt$\fZ>$&ibRS 1 a. 5 2 a fr«ffl§£*l& 

t^ic iag«ffl5 1 . 5 2(7)]^iSsco4»'Ogii^ycDii® 

[0029] an*>. ca)*ffi(Dsei6a>j^ffi2-ei*. 4"i> 
y a){4«ic»itfcia»6 a icj: y mnmwommo) 

»5K 5 2ttIB-Cli7 'J ^ v a 

ZtfrT*£. CfUCcty. HU$fi«B#<Z)WCffi«*l£ 

«4StttS hA^fr/hS < 2*«*(0«*3&<*ftl^ 

M*fci:«»S*i*c£«:< h;u*fiSB#Kfcif£2 
*«**SSMI^«l*]L. fro. JDilB#fc<t:tfMitB#<D 
^r#ll=feL^rtS«*t«**-a:T23fcfl|**ft36tt 

icftpfrj-r * c t fr-e # * j: 5 left* £ 5 auK - 
tfr-e** 0 

[0030] (fg^<D5l!S<7>J&8S3) ^B^^il 
<D^»3(D«fie*iai 0. 1 1 lc«r5^TKBB-r«o u 

!>*^^7 l J>y32, 3 2. 4 2, 4 2fclf*zi 

- K;u**B8L/=»f®0. H1 11*01 0D*aia-cft 
y. i^iuic^-rcfc^ic. ca)*K<DSiJfia)^JB3ii. ^ 

7^7U>^3 2, 3 2. 4 2, 4 2 izfcl* *Jtg|5 
3 2 a. 4 2 artffi«|C|!bffl6 b*»fi£LfciSfrfrlB* 

[003 1 ] CCDct^lC. *7^7'J>y3 2, 3 
2. 4 2, 4 2ffl«eO»6 bSJ^ja-riZtlCcfco-C 
t. J]QiiB#^cfcr/M3lB#(C^^r(D^i^|fiaJ5 1 . 5 2 

t^oT. «rE*^<7)sei6a>»ffi i > 2t^«ie. h;u^ 
»«B#<z>^ie«a***±*i4-rftW hJU^fr/h* < 2 

*±tl»±Loo|li(Eaj»*<ble|g**ti«ct«p:< K 
m^B#lcfc(t* 2 ^^^WieTOJ L . fro. 

-err 2 *»3ettic«i«|-r 4 - 1 fr-e * * £ 5 ic* 
*<ti>5am&»*-<tfr-e^*o 

[00 32] (*^(D||jSfia)^ffi 4 ) aff. ^B^OHl 

fl)^B4O)««S0i 2. 1 3i::g-3^TtftfE-r&o El 
1 2i*jewo)Sg«sa)^ffl4a)*;uy>^3-r>hicfcit 

4+*««|5**-r¥ffiBI. Hll 31*01 2O)E*«0 
t?fcy. jaS0l^^f cfc CCD#g^<7)HB£c7)ff^^4-Cr 
I*. *tt»5 1, 5 ZOffi&mffiO)?** ^3>f>hCD 
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^ctlCcfc y . va-O K(DlsIlE^rS]{|iJck y(i 
lsl$c^[S] <h l£i£:£ft<Ii](D@IStfJ£ < & 5 l:iJ$Lt 
^4jjS*<«rE*^0)jgli6(D^ffll ~3 ±:l*«>iLfc*i<D 

[003 3] CCDcfcdlC. «5atv3^>h(D@g^ 

fifty £ y tlHlte^rfPi«i:i*ffl*rfi)fli|a)ffi«^ffi< 

(CfcU^TI±*'y^tt'<Ty >^3 2, 3 2, 4 2, 4 2 

*<v a -r > ho)nH*ipii-« < 5 zmtft 

«2Sfl(D«»5 1. 5 20)3^3— £ 3j3<fctf*-;/ 
^7U>^3 2, 3 2£^LT«E»*Jb<A2lS*l& 

«a>«i»5 1 ©BijfeMiBBfc^^^tt^Tyvysa, 3 
2(DJSSU3 2 art®i:0fflt^4tlii*7 l J^va> 
cfc y «E»*u&<tti*i * 4x£{|ija>$ASP 5 2 ttffiftftiliS v 

^^7'J >?4 2, 4 2<DJt£fl4 2 a |*J m t CO Pel V§t 

±?&mto? i )<? is* z<D2$& 

g&5 1. 5 2M0>m&7 l )<?i'3 >SlCfiHLTls]e2 

[0 0 3 4] Hot, «TE*^0)j6Jfi(D^» 1 -3 iris] 
< 2*fH*0)*^*<*«:t^KiSlaHKftlcj3ltS 
S^tft< h;u*ft«B#icfcit42*«**£SM(::ffl 

*******T2*«*tse3e»ic«iiiKi"r*ci: 

[0 0 3 5] meai5 a^a-f > h<Dtt«|p)fC 

jf^uij^cit, 2i>5K 5 zwHomth-pv 

5 a 5 (DHffi 5 1 . 5 2 SfeMfflftllZflSliM"* 

-<t(Ccfcy. ^7^7'J^3 2, 3 2. 4 2, 4 
2(7)j£SfS3 2 a, 4 2 a flffiflllZ^rirr a*^-^* 

[0 0 3 6] JU±»^0)j|Jfta)^ffi*SlffilCj:yKKL 

[0037] mz.it. mwo>mm<»Mmi~3T*\*. a 
«-vbi£*i±ff*"efcy. *fc«»tfi«-c*y. s§£-r 

[0 0 3 8] *K0)SgSfia>^»4-ei*. «5aJ 

Jfc»4-CI** i5a»SLt:ft ^*^*-T*Ci:lw 
cfc o T t I*]«<7)#jSI * » £ C t tfX # « o 
[0 0 3 9] 



1 SE«(D*;by>va-f >hT?(i. ±i£a>£5l^ (IS 

a -f > h(6lsH£*rfiHH <fe L J lileJiE^rfi] <t liffl 
*|fij«W<K<te*lftS*««t*-i:ICcfcy. »* 

-^ic^^ L < l*Dfl«*fl&J*LT v a > hCDE^fS) 

INTIi^IfB^i -y^7U >$f*«$?3-f > hCQRJ^fS] 

iz« < c <t \z £ y «rlB+*tt«i*«*-r £ 2 ^rsjcDlft^ 
a<A2) ^ti^diKDiisiKDis^^® <t * ^ ^tt^r u >y 

f$<DW::^S£*£#g££i±Tfl^ h^tf'h* < 2 2fc« 
*i<DS&£A<'>fc l^*IaH£Btlz fc It * Sffr fc«Bi<7>3S£ 

ft«B#icfeMt-6 2*«**S3ettl3«i*JL. 1)Q& 

b* fc cfc i;m^b#(d i^-f ic fc 1 * -c t +s is ^ * i± x 

[0 0 4 0] li^SlBm^^^^V-va-r > Kl*. If 

2 gik<o jus* > v a > h iz*5 i>r . mmz^itf 

it-<, S*o>^dciinx3b<*a-e**i:^ic, «§fttt3b<<t 

[004 1] B**5E«(Z)*;uy>^a^>hl±. If 
^^4 ffi«(D ^;^^>va^>^•lc^L^r. ffiE* A< v 

[0 0 4 2] tt#«6K«(D*;u*>va<f >M*. If 
5R^4^f-(i5(DEit(7)^;uy>v3 >r > hl^*>L>T. 
WE*3b<H-^ttlftCDttffl5tM®ffl9l^^fiE*tLr^^#l8: 

[HBOffiJILftKSl] 

[Hi] *wa>njfia)^a8ia>*;uy>ya<>h** 
[12] *^o)S8tfi(D^ffli o>*^y>^a-r>hicte 

[S3] S2(DAMlt^^o 

[0 4] B3O)B*a*|pia)R«»*0T?fc4- 
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[15] §£BM<D^M<DmB^ <Di3)i,?^V3>(>h<Di f E 
[16] §£Bn<Dmm<Di&B 1 ^^>ya^ > Mzfc 

[17] %Bxomm<»rm^ (Dx^v^isa-t > bizts 
i+$>n.m h;u^ -iB«*1#ttBl-eft*. 

[18] KWCDmifcCDtimZCDllfrV^zsa* > Mcfc 
lf&+^tM&£^¥®lT*fc6 0 
[19] |8(DC^it^§o 

[11 0] ^^(7)||j5g(D^^3(7)^;U^>V3 h(Z 

[11 1 ] 11 0(DDMItfcl) 0 

[11 2] §£W<Dmtfo<DJ&B4<D*)\'#^i>B'( > He 

[11 3] 11 2(DE^Ill-e£>£c 

[11 4] ft*«(D*^y > v a > hO+W«*fv 

[11 5] t»*J^>y30 h(D+^t*clfi^^ 

[»^a>lft!B] 

1 l&ibli 

2 hubum 

3 mmn&moB— <? 



4 «iBDbffi^UOT3 — ^7 
5 

5 a SI 

6 aai 

6 a £b£fl 

6 b figfl 

7 eg 

3 1 mWlMMCDT— A 

3 1 a g5§* 

3 2 *7^7U>y 

3 2a ISSS 

3 2b ffittfl! 

3 2c — — KJU 

4 1 ^igi^lSiiJCDT 7 — A 
4 1 a ftffft 

4 2 ^7^7'J>^ 
4 2a 

4 2b fRftffi 

4 2c — — K;u 

5 1 Mffi 

5 1 a (fiifrfl, 
5 2 

5 2a fi'frft 



11] 



[13] 



////// n^z 




[14] [16] [17] 
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^ ^32a(42a) 

6"~ 



32(42) 



32b(42b) 
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imftB} W-titl 3^2^ 1 50 (2 0 O 1 . 2. 1 

5) 

[«IE*HMHS«] 
[«|IE*}*4(S«] 00 2 2 

[0022] ^i:, ca)*eBa)lt«6(D^ffii <ottm • » 

MttofcKIt, fcMM*2ffl<DHU?*U*#tt» 
lc. EMNn ffiW>a— * 3CDrET-A3 1 , 3 1 \zmm 

Jij ><7*3 2, 3 2^yaO hO>IsHK*|fi)l-^L«l^ 
Ti2i»6 3b<*^^ , « / <7U>y3 2 t 3 2(DJggfl3 2a 



4<Dffi7 — A4 1, 4 1|:^f^fc^^^^7 
'J >£f 4 2, 4 2^V3-f > h<DlHllE*|fili:l±S?4*|fil 
|C^L«t^Tif]b»6A<*^^tt^<T , J>y4 2 1 42(D 
Jt«4 2 aWSIzE»**Lfc«ffii:<j:€)fcy>. 

^32, 3 2CDIt$P3 2 a f*m t <DWlV §&±-f &&ib7 
'J^y a > (va>f >h(D«*lSlffllll^U^ va» cfc 
U HlfirttftiJ 2d * tl&fliJCDlASi 5 2 til?? 
«^7'J>y4 2. 4 2<7>JgSfl4 2 a nH£0>m7*ft£ 
t 7 'J ^7 y a < - i ^ b, -h^ttffc 

5$^Sfi£-r^)l6Si5 5 1 „ 5 2<Dm&7 l )<7 V3 ^Ml^S 
HLTIh1Ie2*^— ^ > hM^t«»tt Sfi«*A<* 

2»«*C= (1/2) ■ T • s i n 0 

16 2*^-^ >hM=(8/37r) ( f 1 - f 2 ) 

CCT% Tl*ftffih;i>?* s i n0liy3^>Kfl, f 



